Myosin light chain phosphorylation during contraction of chicken fast and slow skeletal muscles.
A modified automatic freezing apparatus (K. M. Kretzschmar and D. R. Wilkie, 1962, J. Physiol. (London) 202, 66-67) was used for studying light chain phosphorylation during the early phase of contraction of the fast, posterior latissimus dorsi, and slow, anterior latissimus dorsi, muscles of chicken at 37 degrees C. The frozen muscles were worked up under conditions which avoid artifacts in quantitating the level of light chain phosphorylation in contracting and resting muscles. The posterior latissimus dorsi muscle reached 80% of its maximal isometric tension at 0.1 s of tetanic stimulation. At the same time, light chain phosphorylation increased by 60% of its maximal extent. The peak tension of the posterior muscle at 0.2 s of stimulation was accompanied by maximal light chain phosphorylation. In case of the slow anterior latissimus dorsi muscle, maximal tetanic tension was developed in 2.5-5 s and light chain phosphorylation also proceeded at a much slower rate than in the fast posterior muscle. When contralateral posterior latissimus dorsi muscles were stimulated for 0.2 s and one muscle was frozen at the height of tetanus while the other muscle was allowed to relax and frozen 0.4 s after terminating the stimulation, both contracted and relaxed muscles exhibited maximal light chain phosphorylation. However, when the muscle was allowed to relax for 0.8 s before freezing, half of the phosphorylated light chain became dephosphorylated. The resting level of phosphate content of the light chain was restored in both the posterior and anterior muscles during a longer time after relaxation.